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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#103-e meeting, the performance requirements for 52.6-71GHz have been discussed and the related agreement [1] was captured as follows: 

	Agreement: RAN4 to define RRM performance requirements for the following scenarios:
· FR2-2 only standalone
· FR1+FR2-2 CA (FR1 is PCell)
· FR1+FR2-2 DC (FR1 is PCell)

Agreement: Performance requirements for FR2-2
· Performance requirements for 120kHz SCS in FR2-2
· Attempt to reuse FR2-1 RRM performance requirements for 120 kHz SCS that do not depend on the Rx Beam sweeping scaling factor.
· If Rx beam sweeping scaling factor is changed in RRM core requirements, define new RRM performance requirements for 120 kHz SCS considering the decision on the number of Rx Beam for RRM requirements.
· RAN4 not to reuse FR2-1 RRM performance requirements for 120 kHz SCS with SSB using 240 kHz SCS.
· Define RRM performance requirements for 480 kHz and 960 kHz SCS
· For requirements that are the same for operation with CCA and without CCA, tests defined for operation without CCA can be reused to test the requirements with CCA

Agreement: Specification structure for test cases 
· Define test cases for operation in FR2-2 in dedicated sections
· Create in TS 38.133 the following new top-level sections for NR-test cases with CCA in FR2-2
· A.14 NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR2-2
· A.15 NR Standalone Tests with NR Scell under CCA and All Other Cells in FR2-2

Agreement: RAN4 to use as a baseline for the RRM performance without CCA the Rel-15 test cases
· Note: Whether certain Rel-15 test cases are applicable for FR2-2 or not can be further discussed. 

Agreement: The rate of UE meeting the Te requirement observed during repeated tests shall be at least 90%.

Way forward: Further discuss the following options for modelling unavailable SSB/SMTC
· Option 1a: For test cases where no specific UE behaviour to be verified, an unavailable SSB/SMTC group can be modelled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
· Option 1b: If a specific UE behaviour is to be verified when exceeding the limitation of unavailable SBS/SMTC groups, the unavailable SSB/SMTC group can be modelled as none of SSB is transmitted by TE

Way forward: For initial discussion, consider the following list of test cases for RRM performance requirements without CCA. Check if any test-cases need to be added or dropped.



In this contribution, we further provide our views on performance requirements for FR2-2.
2. Discussion

2.1 intra-frequency measurements
For intra-frequency measurement in FR2-1, the supported test configurations are defined as follows:
Table 1: Supported test configurations for intra-frequency measurement
	Configuration
	Description

	1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	2
	240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



For FR2-2, we suggest the following test configurations for intra-frequency measurement:
Proposal 1: The test configurations for intra-frequency measurement for FR2-2 should be defined as follows:
Table 2: Supported test configurations for intra-frequency measurement for FR2-2
	Configuration
	Description

	1
	480 kHz SSB SCS, 400 MHz bandwidth, TDD duplex mode

	2
	960 kHz SSB SCS, 400 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



In addition, for FR2-1, the following four test cases are considered.
1. SA event triggered reporting test without gap under non-DRX
2. SA event triggered reporting test without gap under DRX
3. SA event triggered reporting test with per-UE gaps under non-DRX
4. SA event triggered reporting test with per-UE gaps under DRX
We noticed that for FR2-1, deriveSSB-IndexFromCell is always enabled, i.e., neighbour cell and target cell has the same SSB index. Therefore, when defining the test cases, there is no need to consider the SSB time index detection. However, for FR2-2, when the SCS is 960kHz, deriveSSB-IndexFromCell may be not enabled. In this case, it is necessary to consider whether the SSB time index detection is needed. So we suggest to add the following two test cases for intra-frequency measurement for FR2-2. And we also added the corresponding part in the CR.
Observation 1: For FR2-2, when the SCS is 960kHz, deriveSSB-IndexFromCell may be not enabled. For intra-frequency measurement, the SSB index detection may be needed.
Proposal 2: The following two test cases for intra-frequency measurement for FR2-2 should be added compared with FR2-1:
1. SA event triggered reporting test with SSB time index detection without gap under non-DRX
2. SA event triggered reporting test with SSB time index detection with per-UE gaps under non-DRX
2.2 inter-frequency measurements
For inter-frequency measurement in FR2-1, the supported test configurations for FR2-1+FR2-1 are defined as follows:
Table 3: SA event triggered reporting tests without SSB index reading for FR2-FR2
	Config
	Description

	1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note 1:	Void.



For FR2-2, we suggest the following test configurations for inter-frequency measurement:
Proposal 3: The test configurations for inter-frequency measurement for FR2-2+FR2-2 should be defined as follows:
Table 4: Supported test configurations for inter-frequency measurement for FR2-2+FR2-2
	Configuration
	Description

	1
	480 kHz SSB SCS, 400 MHz bandwidth, TDD duplex mode



For inter-frequency measurement in FR2-1, the supported test configurations for FR1+FR2-1 are defined as follows:
Table 5: SA event triggered reporting tests without SSB index reading for FR1-FR2
	Config
	Description of serving cell
	Description of target cell

	1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	

	3
	NR 30kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	

	Note:	The UE is only required to be tested in one of the supported test configurations



For FR2-2, we suggest the following test configurations for inter-frequency measurement:
Proposal 4: The test configurations for inter-frequency measurement for FR1+FR2-2 should be defined as follows:
Table 6: SA event triggered reporting tests without SSB index reading for FR1-FR2-2
	Config
	Description of serving cell
	Description of target cell

	1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	480 kHz SSB SCS, 400 MHz bandwidth, TDD duplex mode

	2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	

	3
	NR 30kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	

	Note:	The UE is only required to be tested in one of the supported test configurations



2.3 Timing requirements
For UE Transmit Timing Test for FR2-1, the supported test configuration is defined as follows:
Table A.7.4.1.1.1-1: Supported test configurations for FR2 PCell
	Configuration
	Description

	1
	NR TDD, SSB SCS 240 kHz, data SCS 120 kHz, BW 100 MHz



In addition, the Te requirements were copied as follows:
Table 7.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2-1
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	2-2
	120
	120
	3.5*64*Tc

	
	
	480
	[1.58]*64*Tc

	
	480
	120
	2.86*64*Tc

	
	
	480
	[1.35]*64*Tc

	
	
	960
	[0.90]*64*Tc

	
	960
	120
	2.80*64*Tc

	
	
	480
	[1.13]*64*Tc

	
	
	960
	[0.86]*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



For FR2-2, we understand when the case is the combination of 960kHz SSB SCS and 960kHz data SCS, it may be the most difficult for UE to meet the Te requirement. From the perspective of reducing test cases, we suggest the test configurations for UE transmit timing for FR2-2 should be defined as follows:
Proposal 5: The test configurations for UE transmit timing for FR2-2 should be defined as follows:
Table 7: Supported test configurations for FR2-2 PCell
	Configuration
	Description

	1
	NR TDD, SSB SCS 960 kHz, data SCS 960 kHz, BW 400 MHz



3. Summary

Proposal 1: The test configurations for intra-frequency measurement for FR2-2 should be defined as follows:
Table 2: Supported test configurations for intra-frequency measurement for FR2-2
	Configuration
	Description

	1
	480 kHz SSB SCS, 400 MHz bandwidth, TDD duplex mode

	2
	960 kHz SSB SCS, 400 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Observation 1: For FR2-2, when the SCS is 960kHz, deriveSSB-IndexFromCell may be not enabled. For intra-frequency measurement, the SSB index detection may be needed.
Proposal 2: The following two test cases for intra-frequency measurement for FR2-2 should be added compared with FR2-1:
1. SA event triggered reporting test with SSB time index detection without gap under non-DRX
2. SA event triggered reporting test with SSB time index detection with per-UE gaps under non-DRX
Proposal 3: The test configurations for inter-frequency measurement for FR2-2+FR2-2 should be defined as follows:
Table 4: Supported test configurations for inter-frequency measurement for FR2-2+FR2-2
	Configuration
	Description

	1
	480 kHz SSB SCS, 400 MHz bandwidth, TDD duplex mode



Proposal 4: The test configurations for inter-frequency measurement for FR1+FR2-2 should be defined as follows:
Table 6: SA event triggered reporting tests without SSB index reading for FR1-FR2-2
	Config
	Description of serving cell
	Description of target cell

	1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	480 kHz SSB SCS, 400 MHz bandwidth, TDD duplex mode

	2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	

	3
	NR 30kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	

	Note:	The UE is only required to be tested in one of the supported test configurations



Proposal 5: The test configurations for UE transmit timing for FR2-2 should be defined as follows:
Table 7: Supported test configurations for FR2-2 PCell
	Configuration
	Description

	1
	NR TDD, SSB SCS 960 kHz, data SCS 960 kHz, BW 400 MHz
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